Protein biomarkers in patients with subarachnoid hemorrhage, vasospasm, and delayed ischemic neurological deficits.
Aneurysmal subarachnoid hemorrhage (aSAH) is a devastating neurological disease. It has many sequelae, including vasospasm and delayed ischemic neurological deficits (DINDs). We explored the blood proteome in patients with aSAH using transcranial Doppler (TCD) velocity as a guide to patients who are at risk for symptomatic vasospasm and DIND. Blood was drawn on all days that patients were observed in the neurocritical care unit (NCCU) after aSAH. A team of neurologists and neurosurgeons identified patients with clinical evidence of vasospasm and DIND. Serum was fractionated using protein chips and surface-enhanced laser desorption and ionization time-of-flight mass spectrometry (SELDI-TOF MS). We detected a pattern of protein expression associated with those at risk for elevated TCD velocities by day 8, compared with blood collected in the presymptomatic stage (days 1-3). We further analyzed serum using pooled samples from study entry to the time of elevated TCD velocities using a protein microarray that analyzed 500 human proteins thematically oriented toward inflammation. After identifying several candidates with elevated concentrations in the pooled samples, we then used reverse protein arrays to quantitate the concentration of potential candidate proteins in the individual samples. Proteins with significantly elevated concentrations included apolipoprotein-E, apolipoprotein-A, serum amyloid protein-4, and serum amyloid protein-P. Future studies in larger sample populations are needed to evaluate these biomarkers further as representative of biosystems involved in vasospasm and DIND or as potential biomarkers predictive of risk associated with disease.